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Why do valuation?

One hundred thousand lemmings cannot be wrong"
Graffiti
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1. Valuation is a science that yields precise
answers...

B Readlity 1: Vauations are always biased...

o Truth 1.1: All valuations are biased. The only questions are how much
and in which direction.

o Truth 1.2: The direction and magnitude of the biasin your valuation is
directly proportional to who pays you and how much you are paid.
B Reality 2: Equity valuations are always imprecise but they are most
valuable when they are most imprecise.
e Truth 2.1: There are no precise valuations
« Truth 2.2: The payoff to valuation is greatest when valuation is |east
precise.
m Reality 3: Complex valuations do not yield better estimates of value.

o Truth 3.1: One s understanding of avaluation model isinversely
proportional to the number of inputs required for the model.

o Truth 3.2: Simpler valuation models do much better than complex ones.
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2. Valuation is complicated and there are
hundreds of models out there...

DISCOUNTED CASHFLOW VALUATIOI

Expected Growth
Cash flows Firm: Growth in
Firm: Pre-debt cash Operating Earnings
flow Equity: Growth in -
Equity: After debt Net Income/EPS Firm is in stable growth:
cash flows Grows at constant rate
I forever
i Terminal Value
CF1 CF2 CF3 CF4 CFs CFn
V.alu_e _ | | | | | e | >
Firm: Value of Firm | | | | i i Forever

Equity: Value of Equity
Length of Period of High Growth

Discount Rate
Firm:Cost of Capital

Equity: Cost of Equity
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DISCOUNTED CASHFLOW VALUATIOI

Cashflow to Firm Expected Growth
EBIT (1-t) Reinvestment Rate
- - * i
(Cap Ex_ Depr) Return on Capital Firm is in stable growth:
- Change in WC
_ Grows at constant rate
= FCFF
forever
i Terminal Value= FCFF n+1/(r-gn)
] FCFF1 FCFF2 FCFF3 FCFFg FCFFg FCFFn
Value of Operating Assets I I I I | e I
+ Cash & Non-op Assets | | | | | | > Forever
= Value of Firm . ) ) ) .
- Value of Debt Discountat WACC= Cost of Equity (Equity/(Debt + Equity)) + Cost of Debt (Debt/(Debt+ Equity
= Value of Equity A
Cost of Equity Cost of Debt Weights
(Riskfree Rate Based on Market Value
+ Default Spread) (1-t)
Riskfree Rate :
- No default risk Risk Premium
- No reinvestment risk + Beta _ « | - Premium for average
- In same currency and - Measures market risk risk investment
in same terms (real or
nominal as cash flows : I | I [ |
Type of Operating Financial Base Equity Country Risk
Business | |Leverage Leverage Premium Premium
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Bristol Myers. Status Quo

Current Casntlow to FIrm

EBIT(1) : 4,607
- Nt CpX 1,405
- Chg WC 79
= FCFF 3,123

Reinvestment Rate =32.21%

Reinvestment Rate
32.21%

Expected Growth
in EBIT (1-t)
.3221* 2515= .081
8.10 %

Return on Capital
25.15%
<J Stable Growth
g = 5%; Beta=0.90;
ROC= 15%

Reinvestment Rate=33.33%

ermin

Ug= .0861-.

v X

FHrm Value: 103,742 TermYr
+ Cash 3,385 : : ' , , ) 7140
- Debt: 1,498 - Reinvestment $1,604 $1,734 $1,874 $2,026 $2,190 2380
=Equity 105,241 FCFF $3,376 $3,649 $3,945 $4,264 $4,610 4760
-Options 2,300 | | | | |
Vaue/Share $52.97 [ I I I I I >
|
Discount at Cost of Capital (WACC) = 8.42% (.9834) + 3.80% (0.0166) = 8.34% |
[
Cost of Equity Cost of Dent
5.1%+0.75%)(1-.35 :
8.42% (5,12640.75%)(1-.35) Weights
: E =98.34% D = 1.66%
Synthetic rating = AAA

RisKTree Rate :

Riskfree rate = 5.1%

(10-year T.Bond rate) Bela Ris< Premium

4.00%
+ 0.83 X
| * ] | | ]
nlevered Betator irm'sD/E Mature risK Country Risk
Sectors: 0.82 Ratio: 1.69% premium Premium
4% 0% a
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3. You cannot value young companies that are
losing money...

B Thefirm’ scurrent financial statement
 How much did the firm sell?
* How much did it earn?
m Thefirm' sfinancia history, usually summarized in itsfinancial statements.

o How fast have the firm’ s revenues and earnings grown over time? What can we
learn about cost structure and profitability from these trends?

o Susceptibility to macro-economic factors (recessions and cyclical firms)
B Theindustry and comparable firm data

» What happensto firms as they mature? (Margins.. Revenue growth...
Reinvestment needs... Risk)

m Valuation is most difficult when a company
» Hasnegative earnings and low revenuesin its current financial statements
* No history

* No comparables ( or even if they exist, they are all at the same stage of the life
cycle as the firm being valued)
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Discounted Cash Flow Valuation: High Growth with Negative Earnings

Stable
Reinvestment

Current Current Reinvestment
Revenue Operating [ Stable Growth
Margin ' L_
| | Sales Turnover Competitive e SEN
Ratio Advantages able able
EBIT | | Revenue Operating
Revenue Expected Growth Margin
Growth Operating
Tax Rate Margin
- NOLs l ¢
Y v v
FCFF = Revenue* Op Margin (1-t) - Reinvestment : y
Terminal Value= FCFF n+1/(r-gn)
Value of Operating Assets FCFF1 FCFF2 FCFF3 FCFF4 FCFFg5 FCFFn

+ Cash & Non-op Assets

= Value of Firm

- Value of Debt

= Value of Equity
- Equity Options

= Value of Equity in Stock

A

-

Forever
Discountat WACC= Cost of Equity (Equity/(Debt + Equity)) + Cost of Debt (Debt/(Debt+ Equity

Cost of Equity

Cost of Debt
(Riskfree Rate
+ Default Spread) (1-t)

Weights

Based on Market Value

- No default risk

Riskfree Rate :

- No reinvestment risk
- In same currency and
in same terms (real or
nominal as cash flows

Beta

+ | - Measures market risk

+ I

Risk Premium
x | - Premium for average
risk investment

[
Type of
Business

Operating

Leverage

Financial
Leverage

Base Equity
Premium

]
Country Risk
Premium
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Reinvestment:

Cap ex includes acquisitions Stable Growth
Current Current Working capital is 3% of revenues
Revenue Margin: | SER Stable Stablf .
$1,117 -36.71% l | Revenue | | Operating ROC=20%
I I Sales Turnover Competitive o Margin: Reinvest 30%
Ratio: 3.00 Advantages Growth: 6% | 10.00% | fof EBIT(1-t)
iilgm Revenue Expepted
rowth: Margin: erminal Value= 1881/(.0961-.06)
NOL.: 12% ->10.00% =52 148
500 m i ¢ y\
+ Y  J Term. Yeal
$41,346
Revenues $2,793 5,585 9,774 14,661 19,059 23,862 28,729 33,211 36,798 39,006 10.00%
EBIT -$373  -$94  $407 $1,038 $1,628 $2,212 $2,768 $3,261 $3,646 $3,883 35.00%
EBIT (1-t) -$373  -$94  $407 $871 $1,058 $1,438 $1,799 $2,119 $2,370 $2,524 $2,688
- Reinvestment  $559  $931  $1,396 $1,629 $1,466 $1,601 $1,623 $1,494 $1,196 $736 $ 807
Value of Op Assets $ 14,910 FCFF -$931  -$1,024 -$989 -$758 -$408 -$163 $177 $625 $1,174 $1,788 $1.881
+ Cash $ 2 I T I T S RN A I L Rk
= \alue of Firm $14,936 [ [ [ [ | | [ | [ | Forever

Cost of Equity  12.90% 12.90% 12.90% 12.90% 12.90% 12.42% 12.30% 12.10% 11.70% 10.50%
- Value of Debt $ 349 Costof Debt  800% B8O0% B8.00% B8.00% B8.00% 7.80% 7.75% 7.67% 7.50% 7.00%
= Value of Equity  $14,587| AT costofdebt 8.00% 800% 800% 6.71% 520% 507% 5.04% 4.98% 4.88% 4.55%
- Equity Options $ 2,892  Costof Capital  12.84% 12.84% 12.84% 12.83% 12.81% 12.13% 11.96% 11.69% 11.15% 9.61%

\Value per share $34.32
| + ]
Cost of Equity Cost of Debt Weights
12.90% 6.5%+1.5%=8.0% Debt=1.2% -> 15%
Tax rate = 0% -> 35%
Riskfree Rate : Amazon.com
T. Bond rate = 6.5% - - .
Beta Z‘;/S‘k Premium January 2000
+ | 1.60-> 1.00 X 0 Stock Price = $ 84
| + | ] | : ]
Internet/ | |Operating Current Base Equity Country Risk
Retail Leverage D/E: 1.21%| | _Premium Premium
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4. Cost of Equity Myths: T. Bills are riskless,
Betas come from regressions and Risk
Premiums from Ibbotson...

Preferably, a bottom-up beta,
based upon other firms in the
business, and firm’'s own financial

leverage
Cost of Equity = Riskfree Rate + Beta * (Risk Pfemium)
f | ]
: o . I . .
Has to be in the same Historical Premium Implied Premium
currency as cash flows, 1. Mature Equity Market Premium: Based on how equity
and defined in same terms Average premium earned by or market is priced today
(real or nominal) as the stocks over T.Bonds in U.S. and a simple valuation
cash flows 2. Country risk premium = model
Country Default Spread* ( s Equity/S Country bond)
\ J
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Short term Governments are not riskfree

B On ariskfree asset, the actual return is egual to the expected return.
Therefore, there is no variance around the expected return.

B For an investment to be riskfree, then, it hasto have
 No default risk
 No reinvestment risk

m Thus, theriskfree ratesin valuation will depend upon when the cash
flow is expected to occur and will vary acrosstime

m A simpler approach isto match the duration of the analysis (generally
long term) to the duration of the riskfree rate (also long term)

B |nemerging markets, there are two problems:
» The government might not be viewed as riskfree (Brazil, Indonesia)
* There might be no market-based long term government rate (China)
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Everyone uses historical premiums, but..

B The historical premium isthe premium that stocks have historically
earned over riskless securities.

B Practitioners never seem to agree on the premium; it is sensitive to
* How far back you go in history...
e Whether you use T.hill rates or T.Bond rates
* Whether you use geometric or arithmetic averages.

m For instance, looking at the US:

Historical period Socks- T.Bills Socks - T.Bonds
Arith Geom Arith Geom
1928-2000 841% 7.17% 6.53% 5.51%
1962-2000 6.41% 5.25% 5.30% 4.52%
1990-2000 11.42% 7.64% 12.67% 7.09%

Aswath Damodaran 12



Implied Equity Premiums make more sense...

m [f weuse abasic discounted cash flow modd, we can estimate the
Implied risk premium from the current level of stock prices.

m For instance, if stock prices are determined by the ssmple Gordon
Growth Model:

« Vaue = Expected Dividends next year/ (Required Returns on Stocks -
Expected Growth Rate)

« Plugging in the current level of the index, the dividends on the index and
expected growth rate will yield a“implied” expected return on stocks.
Subtracting out the riskfree rate will yield the implied premium.

m The problems with this approach are:

» thediscounted cash flow model used to value the stock index has to be the
right one.

 theinputs on dividends and expected growth have to be correct
« itimplicitly assumes that the market is currently correctly valued
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Implied Premium for US Equity Market

7.00%

[ [ [ [ = [ [ [ [ [ [ [ [ [
g & 8 8 & g g £ g 5 8 8 8 g
Year

ath Damodaran

0667
2667
661
9667
8661
000C

8867



An Intermediate Solution

m The historical risk premium of 5.51% for the United States is too high
apremium to usein valuation. It is

» Ashigh asthe highest implied equity premium that we have ever seenin
the US market (making your valuation a worst case scenario)

* Much higher than the actual implied equity risk premium in the market
m The current implied equity risk premium istoo low because

« Itislower than the equity risk premiumsin the 60s, when inflation and
interest rates were as low

m The average implied equity risk premium between 1960-2000 in the
United States is about 4%. We will use this as the premium for a
mature equity market.

Aswath Damodaran
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Estimating Beta

m The standard procedure for estimating betas is to regress stock returns
(R) against market returns (Ry,) -
R =a+bR
 where aistheintercept and b isthe slope of the regression.
® The dope of the regression corresponds to the beta of the stock, and
measures the riskiness of the stock.

m This beta has three problems:

It has high standard error

» |t reflectsthe firm'’s business mix over the period of the regression, not
the current mix

» |t reflectsthe firm’'s average financial leverage over the period rather than
the current leverage.
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Beta Estimation: The Noise Problem

¢HELP> for explanation, PFOS3 Equity BETA

HISTORICAL BETA
Mumber of polints may be insufficient for an accurate beta,

COMNSNETIIUEENNEN BRISTOL-HVERS SOUTER (0

Belative Inder  HESENR S&P 500 INDEX
*Identifies latest ohservation
Period [[ Menthly : ; b
Range To NEEEI L Foemes el |1,
Harket [] Trade : ? i e ]
asaans X — I
& B
ADJ BETA 0.67 b
RALl] BETA 0.50
Alphal Intercept) 1.03
B2 (Correlation) 0.11
Std Dev of Error 6.52
Std Error of Beta 0.18 1
Number of Points &5 * - . ]
'l ; _mm
ADJ BETA = (0.67) » RAU BETA = TR g i —iies
+ (0.33) » 1.0
TR o IR o TETE T BN A% % > P, | L

IReembere
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Beta Estimation: Amazon

¢HELP> for explanation, <MEMU> for similar functions. DGZ6 Equity BETA
HISTORICAL BETA

AMZN us AMAZON. COM INC
$&P 500 INDEX

® Indentifies latest cbservation

Relative Index

Period [ Weekly g - : : =
Range Il 2/18/00 (e Gt |; .
Market | Trade e

I

ADJ BETA 1.82
BRALl BETA 2.3
alpha (Intercept) 2.60

ZMEAD

F2 (Correlation) L
Std Dev of Error 13.20
Std Error of Beta S5l
Number of Points 103 .
i —40
=10 . 00 =5.00 0o 5.00 10,00
Adj beta * Fau Beta H=gPY

= (0.67)

+ (0,33) % 1.0
Capgrl?ht 2000 BLODMBERG L.P.  Framkfurt:69-920410 Hong Kong:2-377-6000  London:171-330-7500 Hew ‘l'urlc 2[2—~‘3|$~2000
Princeion:S03-279-3000 Singapors ' 226-3000 Sydney | 2-8777-8E88 Tokyo: 3= 3201_39?0 Sao Pou

30484500
257-602-0 22‘-FebdDD 16:21:23
IP!SFE!!?EH!LS
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Determinants of Betas

B Product or Service: The betavaue for afirm depends upon the sensitivity of
the demand for its products and services and of its costs to macroeconomic
factorsthat affect the overall market.

» Cyclical companies have higher betas than non-cyclical firms
* Firmswhich sell more discretionary products will have higher betas than firms that
sell less discretionary products

m Operating Leverage: The greater the proportion of fixed costs in the cost
structure of a business, the higher the beta will be of that business. Thisis
because higher fixed costs increase your exposure to all risk, including market
risk.

B Financial Leverage: The more debt afirm takes on, the higher the beta will
be of the equity in that business. Debt creates a fixed cost, interest expenses,
that increases exposure to market risk. The beta of equity alone can be written
as afunction of the unlevered beta and the debt-equity ratio

b, =b, (1+ ((1-t)D/E)

where
b, = Levered or Equity Beta b, = Unlevered Beta
t = Corporate marginal tax rate D = Market Vaue of Debt

Aswath Damodaran E = Market Value of Equity



The Solution: Bottom-up Betas

B The bottom up beta can be estimated by :

» Taking aweighted (by sales or operating income) average of the
unlevered betas of the different businessesafirmisin.
& é Operating Income; &

J &Operating | ncomeg;,, Y

j=1
(The unlevered beta of a business can be estimated by looking at other firmsin
the same business)

» Lever up using the firm’s debt/equity ratio
Blevered = Bunieverea[1+ (1- tax rate) (Current Debt/Equity Ratio)]
m The bottom up betawill give you a better estimate of the true beta
when
* It haslower standard error (SE, ¢ = SEfirm / O (n = number of firms)
o |t reflectsthe firm’s current business mix and financial leverage
* |t can be estimated for divisions and private firms.

Aswath Damodaran
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Bristol Myer’s Bottom-up Beta

Business Unlevered D/E Ratio Levered Proportion of
Beta Beta Value
Pharmaceuticals 0.82 1.68% 0.83 100%

If a firm isin multiple businesses, the proportion of value can be estimated for each division
by multiplying the revenues of each division by the average value to sales ratios of other
firmsin that business. For instance, if Bristol Myers derived some of its revenues from
cosmetics and the value to sales ratio for cosmetic firms was 2 while the value to sales
ratio for pharmaceutical firmsis 5, you would estimate a bottom-up beta as follows:

Business Revenues  Value/Sales  Value WeightsUnlev. Beta

Pharmaceuticals $18 5.00 90 90 0.82

Cosmetics $5 2.00 10 10 1.10

Firm =0.9(0.82)
+0.10(1.10)
=0.85
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Amazon’s Bottom-up Beta

Unlevered betafor firmsin internet retailing= 1.60
nlevered betafor firmsin speciaty retailing= 1.00

Amazon is a specialty retailer, but itsrisk currently seemsto be determined by
the fact that it is an online retailer. Hence we will use the beta of internet
companies to begin the valuation

By the fifth year, we are estimating substantial revenues for Amazon and we
move the beta towards to beta of the retailing business.
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5. The rate you borrowed at is your cost of
debt...

B Thecost of debt isnot your historical borrowing rate, but the rate at which you
can borrow at today.

B Therating for afirm can be estimated using the financial characteristics of the
firm. In its simplest form, the rating can be estimated from the interest
coverage ratio

Interest Coverage Ratio = EBIT / Interest Expenses

m For Bristol Myers, the earnings before interest and taxes in 2000 was $5,986
million and interest expenses were $ 108 million. The interest coverageratio
for Bristol Myersis

Interest coverage ratio = EBIT/ Interest expense = 5986/108= 55.43

B Amazon.com has negative operating income; this yields a negative interest
coverage ratio, which should suggest alow rating. We computed an average
interest coverage ratio of 2.82 over the next 5 years. Thisyields an average
rating of BBB for Amazon.com for the first 5 years. (In effect, the rating will
be lower in the earlier years and higher in the later years than BBB
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Interest Coverage Ratios, Ratings and Default
Spreads

If Interest Coverage Ratio is Bond Rating Default Spread(1/00) Default Spread(1/01)
8.50 AAA 0.20% 0.75%
.50 - 8.50 AA 0.50% 1.00%
.50 - 6.50 A+ 0.80% 1.50%
.25-5.50 A 1.00% 1.80%
.00 - 4.25 A— 1.25% 2.00%

2.50-3.00 BBB 1.50% 2.25%
2.00-250 BB 2.00% 3.50%
1.75-2.00 B+ 2.50% 4.75%
1.50 - 1.75 B 3.25% 6.50%
1.25-1.50 B- 4.25% 8.00%
0.80-1.25 CCC 5.00% 10.00%
0.65-0.80 CC 6.00% 11.50%
0.20-0.65 C 7.50% 12.70%
<0.20 D 10.00% 15.00%
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Estimating the cost of debt for a firm

B Thesynthetic rating for Bristol Myersin 2001 isAAA. Using the 2001 default
spread of 0.75%, we estimate a cost of debt of 5.85% (using a T.Bond rate of
5.1%):

Cost of debt for Bristol Myers=5.1% + 0.75% = 5.85%
B The synthetic rating for Amazon.com in 2000 was BBB. The default spread
for BBB rated bond was 1.50% in 2000 and the treasury bond rate was 6.5%.
Pre-tax cost of debt = Riskfree Rate + Default spread
= 6.50% + 1.50% = 8.00%
m After-tax cost of debt = 8.00% (1- 0) = 8.00%: The firm is paying no taxes

currently. Asthe firm’stax rate changes and its cost of debt changes, the after
tax cost of debt will change as well.

1 2 3 4 5 6 7 8 9 10
Pre-tax 8.00% 8.00% 8.00% 800% 800% 7.80% 7.75% 7.67% 7.50% 7.00%
Tax rate 0% 0% 0% 16.13% 35% 35% 35% 35% 35% 35%

After-tax 8.00% 8.00% 800% 6.71% 520% 5.07% 504% 498% 4.88% 4.55%

Aswath Damodaran
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6. Using book value debt ratios to get to your
cost of capital is conservative....

m Equity
« Cost of Equity = 6.50% + 1.60 (4.00%) = 12.90%
o Market Value of Equity = $ 84/share* 340.79 mil shs=$ 28,626 mil
(98.8%)
m Debt
o Cost of debt = 6.50% + 1.50% (default spread) = 8.00%
o Market Value of Debt = $ 349 mil (1.2%)
m Cost of Capital
Cost of Capital = 12.9 % (.988) + 8.00% (1- 0) (.012)) = 12.84%

m Amazon had a book value of equity of $ 139 million and a book value
of debt of approximately $ 400 million. If you had used book value
weights....
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7. Accountants know how to measure

earnings...

Aswath Damodaran

Firm’s Comparable

history Firms
Normalize
Earnings

Operating leases
- Convert into debt

R&D Expenses
- Convert into asset

- Adjust operating income - Adjust operating income

Cleanse operating items of
- Financial Expenses

- Capital Expenses

- Non-recurring expenses

y

C

Measuring Earnings )

Update
- Trailing Earnings
- Unofficial numbers
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The Importance of Updating

B The operating income and revenue that we use in valuation should be
updated numbers. One of the problems with using financial statements
IS that they are dated.

B Asagenerd rule, it isbetter to use 12-month trailing estimates for
earnings and revenues than numbers for the most recent financial year.
This rule becomes even more critical when valuing companies that are
evolving and growing rapidly.

Last 10-K Trailing 12-month
Revenues $ 610 million $1,117 million
EBIT - $125 million -$410 million

Aswath Damodaran 28



Normalizing Earnings: Amazon

Year Revenues
Triz2m $1,117
$2,793
$5,585
$9,774
$14,661
$19,059
$23,862
$28,729
$33,211
$36,798
10 $39,006
TY(11) $41,346

©CooOo~NOOUGP~®NE

Aswath Damodaran

Operating Margin EBIT

-36.71%
-13.35%
-1.68%
4.16%
7.08%
8.54%
9.27%
9.64%
9.82%
9.91%
9.95%
10.00%

-$410
-$373
-$94
$407
$1,038
$1,628
$2,212
$2,768
$3,261
$3,646
$3,883
$4,135

Industry Average
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Converting Operating Leases into Debt: Bristol
Myers

B Debt Value of Operating Leases = PV of Operating L ease Expenses at the pre-
tax cost of debt
» The pre-tax cost of debt for Bristol Myersis 5.85%

Year Commitment Present Value
1 $102.00 $96.36

2 $81.00 $72.29

3 $61.00 $51.43

4 $48.00 $38.24

5 $42.00 $31.61

6& 7 $70.50 each year $97.48

Debt Value of leases = $387.41

Debt outstanding at Bristol Myers = $1,498 + $387 = $1,885 mil

B Addto Operating Income = Pre-tax cost of Debt * PV of Operating Leases =
$387.41 (.0585) = $ 22.66 mil
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Capitalizing R&D Expenses: The Process

ath Damodaran

B Tocapitaize R&D,

Specify an amortizable life for R&D (2 - 10 years)
Collect past R& D expenses for as long as the amortizable life

Sum up the unamortized R& D over the period. (Thus, if the amortizable
lifeis5 years, the research asset can be obtained by adding up 1/5th of the
R& D expense from five years ago, 2/5th of the R& D expense from four
years ago....
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Bristol Myers: R&D

Year
Current

-10

R&D Expense Unamortized portion

1939.00
1759.00
1577.00
1385.00
1276.00
1199.00
1108.00
1128.00
1083.00
983.00

881.00

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Value of Research Asset =

Aswath Damodaran

1939.00
1583.10
1261.60
969.50
765.60
599.50
443.20
338.40
216.60
98.30
0.00

$8,214.80

Amortization this year

$175.90
$157.70
$138.50
$127.60
$119.90
$110.80
$112.80
$108.30
$98.30

$88.10

$1,237.90



8. Statements of cashflows tell us what we
need to know about capital expenditures...

m Capital spending in the statement of cashflows generally include only
internal investments in long term, tangible assets.

m Capital expenditures should aso include

» Research and development expenses, once they have been re-categorized
as capital expenses. The adjusted net cap ex will be

Adjusted Net Capital Expenditures = Net Capital Expenditures + Current year’s
R& D expenses - Amortization of Research Asset

» Acquisitions of other firms, since these are like capital expenditures. The
adjusted net cap ex will be

Adjusted Net Cap Ex = Net Capital Expenditures + Acquisitions of other firms -
Amortization of such acquisitions
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9. Working capital = Current assets - Current
liabilities

B |n accounting terms, the working capital is the difference between
current assets (inventory, cash and accounts receivable) and current
liabilities (accounts payables, short term debt and debt due within the
next year)

m A cleaner definition of working capital from a cash flow perspectiveis
the difference between non-cash current assets (inventory and accounts
receivable) and non-debt current liabilities (accounts payable)

B Any investment in this measure of working capital ties up cash.
Therefore, any increases (decreases) in working capital will reduce
(increase) casn flows in that period.

m When forecasting future growth, it isimportant to forecast the effects
of such growth on working capital needs, and building these effects
Into the cash flows.
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Estimating FCFF: Bristol Myers

Unadjusted
EBIT = $ 5,986 mil
EBIT (1-t) $ 3,891 mil
Capital spending = $1,420 mil
Depreciation = $ 746 mil
Non-cash WC Change = $ 79 mil

m Estimating FCFF
Current EBIT * (1 - tax rate) = 6710 (1-.35) =
- (Capital Spending - Depreciation)
- Change in Working Capita
Current FCFF

Aswath Damodaran

Adjusted for R&D
$6,710 mil

$4,607 mil

$ 3,444 mil

$ 2,039 mil

$ 79 mil

$4,607
$1,405
$ 79
$3,123 million
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Estimating FCFF: Amazon.com

m EBIT (Trailing 1999) = -$ 410 million

B Tax rate used = 0% (Assumed Effective = Marginal)

m Capital spending (Trailing 1999) = $ 243 million

m Depreciation (Trailing 1999) = $ 31 million

m Non-cash Working capital Change (1999) = - 80 million

m Estimating FCFF (1999)
Current EBIT * (1 - tax rate) =- 410 (1-0) = - $410 million
- (Capital Spending - Depreciation) = $212 million
- Change in Working Capital = -$80 million
Current FCFF = - $542 million

Aswath Damodaran
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10. Expected Growth Rates in valuation are
exogenous variables..

B In most valuations, growth comes from analyst estimates. In reality,
growth is afunction of how much afirm reinvests and how well it

reinvests.
OesiT = (Net Capital Expenditures + Change in WC)/EBIT(1-t) * ROC
= Reinvestment Rate * ROC

m For Bristol Myers
— ROC = EBIT (1- tax rate) / (BV of Debt + BV of Equity)

= 4607/(2161+16159)= 25.15%
— Reinv. Rate = (Net Cap Ex + Chg in WC)/EBIT (1-t)
= (1405+79)/ 4607 = 32.21%

— Expected Growth Rate = (.2515)* (.3221) = 8.10%
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11. Once you finish discounting cashflows, you
are done with your valuation....

+ Cash and Marketable Securities: The simplest and most direct way of dealing
with cash and marketable securities is to keep them out of the valuation - the
cash flows should be before interest income from cash and securities, and the
discount rate should not be contaminated by the inclusion of cash.

+ Cross Holdings: To value these correctly, you have to value each cross holding
and take the percentage owned by your firm. If there are alarge number of
holdings, and many of these are in private firms, it is almost impossible to
value cross holdings correctly.

- Vaue of Management Options. When firms give options to their employees and
managers, they reduce the value of equity to their common stockholders. Y ou
need to value these options (not the exercise value, but the option value) and
subtract them from the value of equity.

Aswath Damodaran
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12. Good valuations do not change...

m No vauationistimeless. Each of the inputsto the model are
susceptible to change as new information comes out about the firm, its
competitors and the overall economy.

 Market Wide Information
— Interest Rates
— Risk Premiums
— Economic Growth
 Industry Wide Information
— Changesin laws and regulations
— Changesin technology
e Firm Specific Information
— New Earnings Reports
— Changesin the Fundamentals (Risk and Return characteristics)
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Reinvestment:

Cap ex incIU(_jes_acquisitions Stable Growth
Current Current Working capital is 3% of revenues
Revenue Margin: [ Stable Stable . Stable
) 0 [ 1 Operatingl [ROC=16.94%
$ 2,465 34.60% = Revenue ; i
I I Sales Turnover Competitive 0 Margin: Reinvest 29.5%
Ratio: 3.02 Advantages Growth: 59 | g 3204 of EBIT(1-t)
EBIT I [
-853m Revenu.e Expe.ctu_’—:d
Growth: Margin: Terminal Value= 1064/(.0876-.05)
NOL: 25.41% -> 9.32% -
$ 28,310
1,289 m i i \
+ Y  J Term. Y eal
Revenues $4,314 $6,471 $9,059 $11,777 $14,132 $16,534 $18,849 $20,922 $22,596 $23,726 $24,912| $24,912
EBIT -$703  -$364 $54  $499  $898  $1,255 $1,566 $1,827 $2,028 $2,164 $2,322 | $2.322
EBIT(1-t) -$703  -$364 $54  $499  $898  $1,133 $1,018 $1,187 $1,318 $1,406 $1,509 | 1509
-Reinvestment $612  $714 $857 $900 $780 $796 $766  $687 $554  $374  $445 $ 445
FCFF -$1,315 -$1,078 -$803 -$401 $118 $337 $252 $501 $764  $1,032 $1064 | ¢ oo
VValue of Op Assets $ 7,967 ’
+ Cash & Non-op  $1,263 (42 43 4 5 | 6 (7 18 9 | 10
= \/al f Firm 2 I | | I I [ I I Forever
Vv all ue c; Debt :91 83900 Debt Ratio 27.21% 27.21% 27.27% 27.27% 27.27% 24.81% 24.20% 23.18% 21.13% 15.00%
[ vaiue of Lebt ’ Beta 218 218 218 218 218 19 175 153 132 110
= Value of Equity  $ 7,340] cost of Equity  13.81% 13.81% 13.81% 13.81% 13.81% 12.95% 12.09% 11.22% 10.36% 9.50%
- Equity Options  $  748] AT costof debt 10.00% 10.00% 10.00% 10.00% 9.06% 6.11% 6.01% 585% 553% 4.55%
\VValue per share $18.74| Costof Capital  12.77% 12.77% 12.77% 12.7*7% 12.52% 11.25% 10.62% 9.98% 9.34% 8.76%
| ]

Cost of Equity

13.81%

Cost of Debt
5.1%+4.75%= 9.85%
Tax rate = 0% -> 35%

Weights

Debt= 27.38% -> 15%

Riskfree Rate :
T. Bond rate = 5.1%

Beta Risk Premium
4%
+ | 218> 1.10 X °
| | | | I |
Internet/ | |Operating Current Base Equity Country Risk
Retail Leverage D/E: 37.5% Premium Premium

Amazon.com
January 2001
Stock price = $14
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Back to Lemmings...

T \WHAT LEMMINGS BEL'IE‘VE)
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